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Introduction

A mineral assessment study was undertaken by Barringer Research, Inc., 

Golden, Colorado on behalf of the Bureau of Land Management covering the 

American Flats-Silverton Planning Units in southwest (Lake City area) 

Colorado. A total of 1203 stream-sediment samples were collected (PI. 1) and 

1195 of these were analysed by Barringer Research. The Bureau of Land 

Management's staff geologists collected 89 rock-chip samples and 157 talus 

samples (PI. 2) that were also analysed by Barringer Research. References in 

this report refer to a magnetic tape containing the data which is planned for 

National Technical Information Service.

Sample Collection

Stream-sediment samples were collected on major and minor streams within 

the planning unit at an approximate sample density of four samples per square 

mile. Samples were collected from part of the active stream, an area of about 

5 square meters, during August and September, 1979, by two field crews of 

geologists trained in geochemical sampling techniques. The samples were 

sieved at the sampling site to -35 mesh, placed in wet-strength paper bags and 

later air dried at the base camp.

Geologists from the Bureau of Land Management collected rock-chip, talus, 

and vein samples from selected localities within the planning unit. These 

samples were collected during July-October, 1979. The following is a general 

description of the sampling techniques used.



Despite widespread use of stream-sediment surveys in mountainous terrain, 

local conditions may adversely affect the probability of detecting 

mineralization. Hoffman (1977) suggested that talus sampling could be 

considered in areas where more than two samples per square kilometer were to 

be taken, and in steep terrain where regionally enhanced metal values might 

mask relatively small mineralized areas. Talus fine sampling does not suffer 

from the mixing effects that are inherent in stream-sediment sampling so that 

smaller, better defined targets can be located. Due to the reconnaissance 

nature of the project, only areas that showed extensive hydrothermal 

alteration and strong color anomalies were sampled. One hundred thirty-two 

talus samples were taken. There was no attempt to determine if the metals in 

the talus samples were of hydromorphic origin.

Composite talus samples were taken from shallow trenches dug in the talus 

slopes approximately every 10 feet with the entire composite sample 

encompassing approximately 50-300 feet (PI. 2). The samples were taken as 

close as possible to the base of the talus slopes, however, in most places the 

bse of the slope was composed of large boulders and very little fine material 

so that the samples were usually taken farther up the talus slope. The sample 

material taken in vegetated areas was found to be composed mostly of forest 

cover material and very little lithic-derived sediment so that these areas 

could not be representatively sampled.

Rock-chip samples were taken in vein material and in altered rock (PI. 

2). Vein material generally consisted of quartz and associated ore minerals 

collected in small «0.25 Ib) channel samples which were combined into 

composite samples weighing 1-3 Ibs. Samples of altered rock were also taken 

using a technique similar to the vein sampling method. Altered rock is that



rock which has been discolored by hydrothermal alteration and appears to be 

associated with a mineralizing event. These samples were taken to determine; 

whether an altered area might be mineralized, to check for any zoning in the 

altered areas, and for correlation with talus and stream-sediment surveys.

Ten mine dump samples were collected by the Bureau of Land Management. 

The mine dumps were channel-sampled at a distance of 1 meter below the 

surface. Due to the large volume of data for several mines in the area, and 

the questionable utility of this procedure, it was decided that dump sampling 

would not be cost-effective for this project and was, therefore, discontinued.

Geochemical Analyses

The geochemical analyses were performed in the Barringer Research, 

Wheatridge, Colorado and Toronto, Ontario Analytical facilities. Initial 

sample preparation included sieving stream-sediment samples to -80 mesh, 

sieving talus samples to -35 mesh (to minimize the variable organic effect), 

and pulverizing the rock-chip samples to -300 mesh.

Multielement analysis for: (Ag, Al, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, 

Mg, Mn, Na, Ni, P, Pb, Sr, Ti, V, Zn, and Th) were done by radio frequency 

induction coupled plasma emission. The method entails sample digestion by 

adding 5 ml HN03 + 3 ml HCIO^ + 3 ml HF to 250 rag of sample, then heating on a 

hot plate for 2 hours. The sample is then taken to dryness and brought up to 

20 ml volumetrically with 0.58 N HC1. This solution is then aspirated into 

the argon plasma stream and analysed by emission spectrography. The data then 

goes directly into a computer where matrix corrections can be made if 

necessary and a final printout is made.



Analyses of copper, lead, molybdenum, and zinc were done using a 250-mg 

sample with a hot HC10, and HNOq digestion, brought up to volume with HNOq, 

then allowed to settle before reading by atomic absorption spectroscopy using 

background corrections.

Uranium was analysed fluorimetrically after digestion. A 1 N HNOq 

digestion was used for stream-sediment samples, and a three acid (HNOq, HC10,, 

HF) digestion was used for the rock-chip samples. The samples were then taken 

to dryness and brought up to 10 ml volume with HNOq, mixed, and centrifuged. 

A 7.5-ml saturated Al (NOq)q solution plus 3 ml ethyl acetate were then added 

and the mixture shaken for 2 minutes. A 0.5-ml aliquot of the ethyl acetate 

layer was then placed onto 3 g of flux, on a platium dish, and fused at 650 C 

for 25 minutes. They were then cooled and placed in a desiccator before 

reading values on a fluorimeter.

Tungsten was analysed colorimetrically. A 0.25 g sample was placed in a 

nickel crucible and 1.5 g flux (NaCOq) was added and mixed. This mixture was 

then placed in a muffle furnace at 800°C for 10 minutes, and allowed to 

cool. Then 3 ml ^0 were added and allowed to stand 2 hours covered. This 

solution was then brought up to 10 ml with ^0 and heated in a boiling water 

bath for 10 minutes, after which it was allowed to cool and settle. 1 ml 

supernatant solution was added to 5 ml stannous chloride and the solution 

again heated in a water bath for 10 minutes. 1 ml of 0.5-percent zinc dithiol 

solution was then added and the mixture heated for 10 minutes more. Upon 

cooling, 1 ml stoddard-ethanol mixture was added. The mixture was then 

stoppered, shaken for 30 seconds, and then compared colorimetrically with 

standards.



The raw geochemical data and sample locality descriptions from this work 

are on magnetic tape. This tape was made using the following parameters:

IBM systems protocol

Internal labels precede each data set

Number of tracks = 9

Density (bits per inch) = 1600

10 records per block

Bytes (characters) per record

File A =80

File B =80

File C =80

File D = 132

File E(l) = 132

File E(2) = 80

File F =80 

Estimated tape length used = 700 feet



DATA FILE FORMATS

Program for Reading Sample Locality Descriptions

This program has been developed on the united computing systems, Kansas 

City, CDC system using fortran computer language. The program reads the 

digitized data set and writes the formated field descriptions to another file 

(example shown below).

Sample Number 

Stream Type:

Sediment Type

Organics:

Rock Type 

Comments:

Comments: 

Comments:

1002

Size—not described

Activity—moderate

Gradient—moderate

Size—sand to gravel

Description—not given

Coatings—Fe-Mn-trace

Amount—Low

Types—not described

No in situ rock units

Highly altered rocks in 
stream bed

Pines and aspen 

Average vegetation

Mercator Coordinates: 300500

PH=4.0

4206500



Sample Locality Description Digitized Data File

This file contains formated digitized records of field descriptions 

observed at the stream-sediment sample sites. The general format for the data 

is as follows:

Columns Contains

1-4 

7-12

15-21

16-17

19

34-35

37-38

43

48-50

55-58

63-66

Sample number

EW mercator coordinate

NS mercator coordinate

Stream type and activity

Stream gradient

Sediment type

Organics

Stream-sediment coatings

ph of stream

Rock types and alteration

General comments



Digitizing records were done using the following system:

Sample numbers were digitized as four-digit integers.

Mercator coordinates were taken from U.S. Geological Survey Quadrangle maps of 

the area.

Stream type: 00-dry, 1-small, 2-medium, 3-large

Stream activity: O-not described, 1-inactive, 2-moderate, 3-active-turbulent

Stream gradient: 1-low, 2-low to moderate, 3-moderate, 4-moderate to steep,
5-steep

Sediment type (size): 1-sand to boulders, 2-sand to cobbles, 3-sand to
pebbles, 4-sand to gravel, 5-silt to sand, 6-gravel 
boulders, 7-gravel to cobbles, 8-cobbles to boulders

Sediment type (description): 1-soil-colluvium, 2-alluvial material, 3-well
rounded, 4-angular

Organics (amount): 1-low, 2-low to moderate, 3-moderate, 4-moderate to high,
5-high

Organics (type): 1-lichens, 2-moss, 3-algae

Sediment coatings: 1-Fe-trace, 2-Fe-light, 3-Fe-medium, 4-Fe-heavy, 5-Fe-Mn-
trace, 6-Mn-light, 7-Mn-medium, 8-Mn-heavy, 9-white 
precipitate with Fe

pH: Given as pH of stream, determined using litmus papers

Rock types: 1-tuff, 2-breccia, 3-breccia and tuff, 4-mudflow breccia,
5-granite, 6- precambrian gneiss, 7-undifferentiated volcanics, 
8-phenocryst-(Si02) rich volcanics, 9-ash flow

Alteration: 1-altered, 2-altered regionally, 3-altered locally, 4-unaltered, 
5-welded

"Alteration type: 1-propylitic, 2-chloritic, 3-argillic, 4-not described

Rock mineralization: 1-pegmatite veining, 2-quartz veining, 3-sulfide
mineralization present

Comments (First Integer): 1-roadwork upstream, 2-mine tailings upstream,
3-settling ponds upstream, 4-recent sheep 
grazing evident, 5-Fe seeps in area, 6-sample 
taken down-stream from roadbed, 7-highly 
altered rocks in stream bed

8



Comments (Second Integer)

Comments (Third Integer):

1-Fe cementing stream sands, 2-organic debris in 
stream, 3-granitic rocks in stream bed, 4-black 
slag (charcoal) in stream bed, 5-beaver dams in 
area, 6-campsites upstream

1-grass or tundra, 2-bush and willows, 3-brush 
(willows) and grass, 4-aspens, 5-pines, 6-pines 
and willows, 7-aspen and grass, 8-aspen and 
brush

Comments (Fourth Integer): 1-sparse vegetation, 2-average vegetation,
3-dense vegetation

Following is an example of this data file:

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010

302000
301900
300500
295350
295300
295600
296000
296600
300200
300500
299950

4206200
4206450
4206500
4208850
4208850
4209450
4209950
4210250
4210850
4210500
4210650

12
22
2

10
23
22
2

23
11
23
21

3
3
3
3
5
3
3
5
1
3
1

50
40
40
40
40
40
40
42
50
40
40

50
10
10
30
10
10
0

10
50
10
10

0
5
5
0
5
2
5
5
0
5
5

5.0
4.0
4.0
6.0
5.0
5.0
5.0
5.0
6.0
6.0
5.0

0
0
0

1110
0

1440
0

1440
0
0
0

7042
6760
7062

3
62
62

6062
642

4072
10

4010



Stream-sediment Geochemical Analysis Results

This data file contains the sample number and the analytical results for 

29 elements in parts per million unless otherwise noted.

Column Contains

1-4 sample number

5-7 silver

8-11 A1 2°3 (percent)

12-15 barium

16-19 beryllium

20-23 boron

24-27 CaO (Percent)

28-30 cadmium

31-34 cobalt

35-40 chromium

41-46 copper

47-50 Fe2°3 (Percent)

51-54 K20 (percent)

55-58 MgO (percent)

59-63 Mn02 (percent)

64-67 Na 20 (percent)

68-71 P205 (percent)

72-75 nickel

76-81 lead

10



Column Contains

82-84 strontium

85-88 thorium

89-92 Ti02 (percent)

93-96 vanadium

97-101 zinc

102-105 zirconium

106-110 arsenic

111-115 molybdenum

116-121 uranium

122-126 tungsten

127-130 tin

Please note that results for boron and tin are not definitive due to the 

type of digestion used; therefore, these results are included here only as a 

general guide and not as an interpretive tool.

11



The following format statement has been used to create this data file.

00240 WRITE(15,25)ISN,ZAG,IAG,ALO,IBA,BE,IB,CAO,ICD,ZCO,ICO,ZCR,CR,
00250+ICU,FEO,AKO,AMGO,AMNO,ANAO,APO,ZNI,NI,ZPB,IPB,ISR,ZTH,ITH,TIO,IV,IZN,IZR,
00260+ZAS2,ISA2,ZM02,IM02,ZU,U,ZW,IW,ZSN,KSN
00270 25 FORMAT(I4,A1,I2,F4,1,I4,F4,1,I4,F4,2,A1,I2,I3,A1,F5,1,
00280+16,F4,1,2F4,2,F5,1,2F4,2,Al,13,Al,15,13,Al,13,F4,2,14,15,14,
00290+A1,I4,A1,I4,A1,F5,1,A1,I4,A1,I3)

Following is a sample of the data set:

1000* 514.1 961 3.6 3921.39* 7 93 11.4 19 8.31.871.01 .91.15 .39 23 1
+0337 13 .92 137 178 87 3 2 .8 -0* 30
1001* 516.11073 1.5 4361.07* 7* 2 15.5 17 4.92.321.54 0.0 .96 .26 9
+5349 61.11 138 68 141 2 1 .8* 4* 30
1002* 516.1 995 1.1 479 .77* 7* 2 19.6 15 5.92.301.49 0.0 .79 .26 4*
+5426 61.01 139 50 145 3 2 .8 -0* 30
1003 512.5 963 2.4 4001.50* 7* 2 11.7 13 5.43.52 .91 .11.52 .28 6 1
+0265 141.02 84 81 105 5 1 3.8* 4* 30
1004* 513.41039 4.9 338 .84* 7* 2 5.6 16 5.73.89 .84 .21.45 .31 8
+5268 171.09 75 184 106 5 2 2.8 -0* 30

(*Represents less than the value shown)

12



Rock-Chip and Talus 

Geochemical Analysis Results

This is further broken into two sections. The first is the talus samples 

which include multielement plasma analysis, and the second is the rock-chip 

samples that do not include multielement plasma analysis.

Rock Talus Samples

This file contains the sample number and the analytical results for 30 

elements in parts per million unless otherwise noted. 

Column Contains

1-3 sample number 

4-7 silver

8-11 A12°3 (Percent )

12-15 barium

16-19 beryllium

20-25 boron

26-30 CaO (percent)

31-34 cadmium

35-38 cobalt

39-44 chromium

45-50 copper

51-54 Fe 2°3 (Percent )

55-58 K20 (percent)

59-63 MgO (percent)

64-67 Mn0 (percent)

13



Column Contains

68-71 Na20 (percent)

72-75 P205 (percent)

76-78 nickel

79-84 lead

85-87 strontium

88-91 thorium

92-95 Ti02

96-98 vanadium

99-103 zinc

104-106 zirconium

107-110 fluorine

111-114 molybdenum

115-120 uranium

121-125 tungsten

126-128 tin

129-132 Si02

Please note that results for boron, tin, and Si02 are not definitive due to the 

type of digestion used; therefore, these results are included here only as a 

general guide and not as an interpretative tool.

14



The following format statement has been used to create this data file.

00240 WRITE(15,25)ISN,ZAG,IAG,ALO,IBA,BE,IB,CAO,ZCD,ICD,ZCO,ICO,CR,
00250+ICU,FEO,AKO,AMGO,AMNO,ANAO,APO,NI,ZPB,IPB,ISR,ZTH,ITH,TIO,IV,IZN,IZR
00260+IAS2,IM02,ZU,U,ZW,IW,ZSN,KSN,SIO
00270 25 FORMAT(I3,A1,I3,F4.1,I4,F4.1,I6,F4.1,A1,I3,F6.1,
00280+I6,F4.1,F5.2,I3,A1,I5,I3,A1,I3,F4.2,I3,I5,I3,
00290+14,14,A1,F5.1,A1,14,Al,13,F4.1)

Following is an example of this data file.

101 512.61372 2.8 986 .4* 7 25 19.5 28 5.42.05 1.02 .50 .76 .20 13
+ 90 96 20 .44 46 132103 510 8 3.2* 4 89 2.3
102* 513.41479 2.3 1158 .6* 7 15 22.8 30 4.34.03 1.39 .20 .69 .18 13
+ 75 85 22 .57 69 94131 420 3 1.1* 4* 30 2.7
103* 513.31276 2.7 1057 .6* 7 34 30.6 61 7.12.42 1.64 .30 .76 .29 21
+150106 19 .57105 150112 480 11 .9* 4* 30 2.5
104* 514.21572 3.2 1229 .6* 7 29 26.6 58 7.14.03 1.82 .50 .79 .33 18
+ 95121 20 .53105 158119 560 12 .7* 4* 30 2.9
105* 514.51640 3.8 1356 .8* 7 48 26.0 88 8.44.31 1.841.00 .69 .39 23
+ 80146 26 .47116 233113 640 13 .8* 4* 30 3.1

(*Represents less than the value shown)
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	Rock-Chip Samples

This data set contains the analytical results for seven elements, in parts

per million, and the sample number.

Column Contains

1-2 sample number

13-15 molybdenum

20-25 uranium

28-32 copper

36-39 lead

45-47 zinc

52-57 silver

60-66 gold

71 60 3.0 12000 1120 840 20 .02
72 97 1.0 36000 760 5300 64 * .02
73 73 1.9 47 127 25 2.4 .06
74 13 2.2 20 22 6 * .2 * .02

* .2 * .02
8.8 * .02

* .2 * .02
20 .16

* .2 * .02
2.4 .04

75
76
77
78
79
80

12
8

23
126
12
25

3.4
10
8.0
1.9

12
8.0

17
180
23
16
10
17

21
173
480
820
14
16

24
37000

69
5

22
16

16



Listing of the Sample Locality Descriptions

The final data file of this tape contains a listing generated from the 

digitized locality descriptions and the program for generating this listing 

found at the beginning of this file. The file is 80 characters wide and has 

15,975 lines of output. Following is an example of this output.

Sample Number: 

Stream Type:

Sediment Type;

Organics:

Rock Type: 
Comments: 
Comments: 
Comments:

1000

Size—small
Activity—moderate
Gradient—moderate
Size—silt to sand
Description—not given
Coatings—none present
Amount—high
Types—not described
No in situ rock units
Highly altered rocks in stream bed
Aspens
Average vegetation

Mercator Coordinates: 302000
Ph=5.0

4206200

17
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ROCK-CHIP AND TALUS GEOCHEMICAL ANALYSIS RESULTS
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